Introduction
Arresting decline and preventing financial distress of a firm are dependent on the crucial first step of management, recognising and admitting that the firm is distressed (Gopinath 1991) . Arguments put forward by Schulze, Lubatkin and Dino (2003) may provide two reasons as to why this does not happen. Firstly, they suggest that based on agency theory, owners with a controlling interest define the value of the firm that they control in terms of personal utility, which may translate to their making choices in favour of their personal wealth and not necessarily in the interests of the firm (Schulze et al. 2003) . Secondly, they agree with the view that the equity owned by management and the board influences the board's thinking and decisions (Morck, Shleifer & Vishny 1988; Schulze et al. 2003) .
Other scholars have recognised that the structure and composition of boards have an influence on the incidence of financial distress (Ayotte, Hotchkiss & Thorburn 2013; Elloumi & Gueyié 2001) . In addition, the role performed by boards and directors is recognised as the principal mechanism for corporate governance (Cadbury 2000) , and a key consideration during times of financial distress is the shifting fiduciary duty of the board (Ayotte et al. 2013) . Furthermore, it is increasingly argued that, because of their impact on decisions and view on risk, corporate governance mechanisms have a significant influence on the probability of financial distress of a firm (Djerbi & Anis 2015; Manzaneque, Priego & Merino 2015) .
The contemplation of financial distress routinely uses the idea of a boundary as a way of predicting default on debt obligations. The most common measure of a boundary in this respect is where the zero net worth boundary equals the face value of debt (Davydenko 2012 ). Davydenko describes this as the point at which the market value of a firm's assets falls below the face value of debt. This description matches the conventional calculation (total assets less total liabilities) (Republic of South Africa [RSA] Companies Act 71 of 2008) (RSA 2008) (with effect from 01 May 2011, Ch. 4 (1) (a)) of a firm's solvency.
Davydenko also noted that 'the majority of economically insolvent firms do not default for at least one year' and pointed out an alternative view to the value-based boundary assumption, arguing that a firm defaults when its cash flow cannot meet the demands of its debt obligations. As an extension to this view, it may be argued that the default boundary is likely to locate beyond the zone of insolvency (ZOI) boundary but may not coincide with a boundary that may be termed 'the turnaround boundary'.
To explore these boundaries, various variables are considered. Firstly, this article explores the ZOI and the boundary of financial distress; secondly, agency theory, boards, directors and the ZOI; and finally, how these constructs may influence cognition of distress and the firm turnaround boundary value.
Zone of insolvency
The ZOI provides context for an appreciation of the interaction between corporate failure, financial distress and turnaround of any firm. It is an eloquent term for the period of financial distress that may not be generally evident, but exists prior to actual filing for insolvency, bankruptcy or business rescue (e.g. Chapter 6 in South Africa or Chapter 11 in the United States) (Barondes et al. 2007; Rajak 2008; Tung 2006) . Although the legal principles stem from as far back as Salomon vs Salomon & Co Ltd -a landmark United Kingdom (UK) company law case in 1897 (Rajak 2008) , the term first emerged in the Credit Lyonaisse vs Pathe Communications case in respect of which a decision was handed down by the Court of Chancery of Delaware on 30 December 1991 (Allen 1992) .
It has been reasonably argued that the ZOI is an imprecise construct and difficult to determine (Barondes et al. 2007) . Simply put by Barondes et al. (2007) , it occurs when: … it [the company] cannot generate and/or obtain enough cash to pay for its projected obligations and fund its business requirements for working capital and capital expenditures with a reasonable cushion to cover the variability of its business needs over time. (p. 235) The argument posits that even if a company is not legally insolvent or bankrupt, as it nears the point of bankruptcy and by continuing to operate in a ZOI during which shareholders are 'out of the money', creditors may be viewed as the rightful recipients of any residual value derived from corporate actions. In the South African new Companies Act (Companies Act 71 of 2008 ) (RSA 2008 , a definition for 'financial distress' is provided in Chapter 6, Section 128 (1) (f) as 'in reference to a particular company at any particular time, means that':
• it appears to be reasonably unlikely that the company will be able to pay all of its debts as they fall due and payable within the immediately ensuing 6 months; or • it appears to be reasonably likely that the company will become insolvent within the immediately ensuing 6 months (S 128
This study uses the 'zone of insolvency' construct as the context for understanding antecedent board attributes and equity ownership patterns of distressed businesses. It also uses the Ch. 6 Sect 128 (1) (f) (RSA 2008) definition of financial distress as the mechanism for 'determining the initiation of the zone of insolvency'.
Zone of insolvency -decision-making
It is argued that discretion of management in the ZOI is reduced as a consequence of closer scrutiny by boards, and the reduced or total withdrawal of cooperation from creditors, banks, bondholders and suppliers of goods and services (Trahms, Ndofor & Sirmon 2013) . The result is a narrowing range of options and, consequently, decisions have to be made against the backdrop of an increasing prospect of failure and loss.
Zone of insolvency -deepening insolvency
Behavioural economic theory states that decision-makers attempting to deal with challenges, when faced with the prospect of loss, may be drawn to high-risk options with the hope that the outcome will alleviate the distressed position. This behaviour has been explained by research on decisionmaking under circumstances of risk which shows that people are inclined to be risk averse in the face of sure gains but are inclined to become risk seeking in the face of sure losses (Kahneman & Tversky 1979) . Therefore, it is reasonable to postulate that as financial distress increases, and the prospect of sure losses also increases, so the level of risk-seeking behaviour of management also increases (Wiseman & GomezMejia 1998) , particularly in distressed businesses where the shareholders, management and executive directors are the same people (i.e. an 'agency relationship' does not exist).
It also follows that, without any balancing influences, such as capable independent directors, management may take riskier decisions and may hold out for far too long before taking decisive action. This is likely to lead to deepening insolvency at the very least or bankruptcy and liquidation.
For the purposes of this study, an appreciation of the 'zone of insolvency' is important because, firstly, for companies in the 'zone of insolvency' it is argued that the fiduciary duties of directors expand to include creditors as they may be considered the rightful residual claimants at that point. Secondly, in privately owned companies, where shareholders and management are often the same people, an agency relationship may not exist. Thus, the key driver for sound corporate governance principles may be absent and result in a lack of suitable independent oversight and controls.
Finally when faced with the prospect of loss, management may be inclined to be unreasonably risk seeking at the expense of creditors and other financiers.
Agency theory across the boundary of financial distress
The theory of the firm is fundamental to the study of agency theory with Jensen and Meckling's (1976) definition, having become most recognised:
It is a legal fiction which serves as a focus for a complex process in which the conflicting objectives of individuals (some of whom may 'represent' other organizations) are brought into equilibrium within a framework of contractual relations. (p. 9)
The terms 'conflicting objectives of individuals' and 'equilibrium' are particularly significant as it may be argued that contracts that bring about equilibrium are created while a firm is financially healthy. It therefore follows that as a firm approaches the ZOI and equilibrium is disturbed, (1) some of the contractual terms such as payment of debt may not be possible and (2) the conflicting objectives of individuals may lead to a lack of willingness on the part of some actors to meet other contractual obligations. The inherent tension present in relationships where separation of ownership and management exists was noted as early as 1776 when Smith (1776) said:
… managers rather of other people's money than of their own, it cannot well be expected, that they should watch over it with the same anxious vigilance with which the partners in a private copartnery frequently watch over their own. (p. 606)
What Smith does not specify, but is equally true, is that the managers may also expropriate value for themselves that should in the normal course of events accrue to the owners. Such lost value and the costs of limiting the loss of value are collectively known as 'agency cost', which is defined by Jensen and Meckling (1976) as the sum of the monitoring expenditures by the principal, the bonding expenditures by the agent and the residual loss.
Monitoring expenditures are logically the costs incurred by the owners to monitor the choices and behaviour of managers but are not limited to monitoring activities and include activities aimed at control. These costs could include the costs of maintaining a board of directors, conducting independent audits and any other review mechanism.
In respect of bonding expenditures, Jensen and Meckling (1976) observe that:
… it will pay the agent to expend resources [bonding expenditures] to guarantee that he will not take certain actions which would harm the principal or to ensure that the principal will be compensated if he does take such actions. (p. 5) In practice, specific circumstances will determine the nature of bonding costs, but a useful example is that of Directors' and Officers' (D&O) insurance.
Residual loss includes all other leakage that occurs from the firm as a result of the agency relationship, but otherwise could accrue as value to the firm's owner. This leakage can be pecuniary or non-pecuniary in nature and may even take the form of opportunity costs.
Many examples can be advanced in respect of opportunity costs, but a common definition of 'opportunity cost' is 'that which is given up in order to get something else' (Polley 2015:13) . An example of an opportunity cost to shareholders would be the case of management choosing not to embark on a particular project because of the personal risk to their career or the personal inconvenience that they may have to bear. Identifying opportunity costs would be a matter of judgement and would vary from case to case. Jensen and Meckling (1976) go on to describe how the sources of capital of a firm influence the scale of agency costs. They describe the situation where all the capital of the firm is provided by the owner or manager, and argue that the agency costs will be zero as no agency relationship exists. They then demonstrate, as illustrated in Figure 1 , that the greater the amount of external capital -whether debt or equityprovided to a firm, the greater the total agency cost.
The view that agency cost increases as the amount of external financing increases, irrespective of whether it is debt or equity, is logical and seems reasonable. In a perfect world, it could be argued that the residual costs should be zero if optimal monitoring (including control) and bonding activities were in place.
The activities that give rise to the monitoring and bonding costs may be seen as governance mechanisms. The creation of governance mechanisms is one of the outcomes of researching agency theory and attempting to solve the agency problem (Eisenhardt 1989 ). This seems to be supported by the work of Ang, Cole and Lin (2000) , who found that agency costs are (1) higher when a firm is managed by an outsider (non-shareholder), (2) shareholding owned by management increases, (3) increase as the number of shareholders who are not managers grows and (4) tend to be lower when there is greater monitoring in place by banks (Ang et al. 2000) .
The first three findings of Ang et al. (2000) can be aligned to the view that the value of a firm managed by a controlling owner(s) is equal to the owner(s)' view of the personal utility that the firm provides (Schulze et al. 2003) . It follows that the greater proportion of shareholding owned by management, the less governance activity is desired because the conditions for an agency relationship are reduced and there is a great incentive by shareholders to maximise personal utility. From Ang et al.'s findings one may speculate that when a firm's funding is predominantly external debt, then the providers (normally banks) will put in place their own monitoring mechanisms. This protection is normally achieved through explicit contracts that include covenants that require specific action from management when significant change takes place. It may, however, be argued that under particular circumstances, for instance, should the firm enter the ZOI, then the debt funders may become the principal in a form of agency relationship.
A conventional agency theory assumption is that separation of ownership and control exists. However, where a high proportion of equity is owned by management, this is unlikely to be the case. This situation, when coupled with a strong incentive for personal utility maximisation on the part of owners, could result in the objectives of owners and the objectives of funders being potentially incompatible. Although when a firm is healthy and obligations are being met, any tension arising from such potentially incompatible objectives will only be theoretical.
Conversely, as the boundary of financial distress is crossed, and the firm enters the ZOI, it is highly likely that the incompatible objectives will result in real tension between funders and management. It has also been argued that once the firm crosses the boundary of financial distress, the claim on residual value of the firm transfers from shareholders to creditors because shareholders have, by that stage, effectively lost their investment (Tung 2006) . In this case, one can argue that an explicit agency relationship between creditors as the principal and management as the agent is created. In cases where management holds a high fraction of equity, the tension that arises as a result of incompatible objectives is likely to be exacerbated. It has also been argued by Tung (2006) that 'post-insolvency investments by the firm are a gamble with creditor's money' (p. 612). 1 Thus, one can argue that management with a high fraction of equity ownership will be faced with making choices to achieve the incompatible objectives of (1) personal utility maximisation and (2) meeting the obligations required by creditors.
1. Tung (2006) refers to 'post-insolvency' which is an imprecise definition, and the term 'zone of insolvency' is more illustrative of reality. Therefore, for the purposes of this research it is argued that the chosen definition of 'financial distress' aligns with the 'post-insolvency' term. Kahneman and Tversky (1979) argue that when faced with the prospect of loss, which, for owner-managers, is the loss of personal utility, people are inclined to become risk seeking. Thus, when a firm crosses the financial distress boundary the managers may become risk seeking, while the providers of funding in the role of principal carry a disproportionate amount of the risk.
However, it may also be argued that once the boundary of financial distress is crossed, then an altered agency relationship exists between management and creditors.
Creditors become the principal because they have priority claim in any residual value of the firm, and management are the agents because they have authority to act on behalf of the principal. Panicker and Manimala (2015) assert that to improve the chances of turnaround success, management needs to recognise problems early on and then take immediate action. This argument is consistent with Gopinath's (1991) view that any turnaround hinges on management recognising and admitting that the firm is distressed. Other scholars have offered management bias (Abatecola, Farina & Gordini 2011; Rockwell 2016) , and fixed mental models of existing management (Combe & Carrington 2015) as obstacles to management cognition of distress, resulting in inertia and organisational failure. Furthermore, in small and medium enterprises (SMEs) which are generally owner-managed, this inertia and resistance to strategic change have been recognised as the outcome of founding shareholders' commitment to a firm's original strategy (Brunninge, Nordqvist & Wiklund 2007) .
Management cognition and stakeholders
Similarly, recent research into stakeholder theory suggests that management of companies that have failed tends to the narrative of 'scapegoating', with negative performance attributed to external causes. Simultaneously, they mask shortcomings of the company, but are very ready to claim any small success that might come about (Smudde & Courtright 2011) . These findings also suggest that a lack of cognition is common among failed firms and are consistent with the views articulated by Panicker and Manimala (2015) and Gopinath (1991) .
Distress and top management teamsestablished theory
A long-standing view exists that the top management teams (TMT) in place, while the financial distress developed, have such fixed views on the way the business should be run that they may be incapable of turning it around (Hofer 1980) and that a successful turnaround requires retaining only capable management (Burbank 2005) . Leaders are often seen as a contributing source of decline with a concomitant loss of credibility, resulting in a further deterioration of a firm's internal climate with an increase in dysfunctional consequences (Arogyaswamy, Yasai-Ardekani & Barker III 1995) . Executives either directly caused the problems at the heart of crisis or failed to recognise the problems early enough. Therefore, it may be argued that in financially distressed businesses that are privately owned it is possible that the lack of cognition by management and the self-interest of shareholders in management positions are likely to limit the removal and replacement of top management, thereby reducing the possibility of a successful turnaround.
Existing evidence suggests that organisational inertia hinders TMT replacement, and it has been argued that boards of directors with greater independence are likely to be more decisive when considering replacement of top management (Trahms et al. 2013) . For privately owned businesses, this may not be the case because of shareholders themselves filling key management roles. It is possible, therefore, to speculate that where a high fraction of equity is owned by management, low turnover of top management will occur even though the balance of evidence suggests that it is a key feature of successful turnarounds. Aside from the ability of existing top management, it is also likely that information presented by them will selectively support their own selfinterest. This contention is supported by research that argues that the proportion of independent directors on boards is positively associated with the comprehensiveness of financial disclosures (Chen & Jaggi 2000) .
Distress and information
Asymmetry of information is an established view (Chancharat & Chancharat 2013; Clarke 2007; Eisenhardt 1989; Taljaard 2013; Tung 2006) , and 'managers' financial reporting and disclosure choices are associated with contracting, political cost, and capital market considerations' (Healy & Palepu 2001:431) . It is possible, therefore, to argue that the full extent of distress may become evident only when a formal (legal) business rescues or liquidation process is initiated.
Boards of directors and the zone of insolvency
A study (Dahya, Dimitrov & McConnell 2008) analysed the relationship between corporate value and board composition in 22 countries, and found that performance was positively correlated with the fraction of independent directors on the board. It has also been shown by other researchers that various corporate governance characteristics of firms, financial distress and the survival chances of firms in distress can be correlated (Abatecola et al. 2011; Fich & Slezak 2008; Jaikengkit 2004) . Specifically, the number of independent directors is positively correlated with financial health, and solvent companies tend to have larger boards (Platt & Platt 2012) . The principal of independence, as a significant feature of good corporate governance, is reflected in two of the most credible and recognised corporate governance codes of best practice, namely: (1) The United Kingdom's Combined Code and (2) South Africa's King III.
Although this research did not aim to deal with specifics of any corporate governance codes of practice, the purposive sample was drawn from the population of South African privately owned firms in financial distress. Thus, it is worth noting that a cornerstone of the King III code for South Africa is that a board should be composed predominantly of independent directors and that the chief executive officer (CEO) and chairperson of the Board should not be the same person. It is also worth noting that the King III code is a voluntary code of best practice, and although it is a mandatory requirement of the Johannesburg Stock Exchange for public companies to comply, there is nothing compelling a privately owned company to adopt the code. These features of King III are consistent with the view that independent oversight is a suitable mechanism for ensuring that the actions of those with authority are aligned with the interests of owners, and have been described as monitoring activities in agency theory literature.
Agency theory identifies monitoring activities as one of the drivers of agency costs. It can thus be argued that this is a prime responsibility of the board, and as a distressed firm's governance characteristics affect its possibility of bankruptcy (Fich & Slezak 2008) , monitoring activities are key in avoiding financial distress. It has also been argued that smaller boards with a higher proportion of outside directors along with larger ownership stakes by inside directors are more successful in avoiding bankruptcy once distress is identified (Fich & Slezak 2008) . This is consistent with the view that greater board independence and diversity among directors support the prevention of distress (Abatecola et al. 2011; Fich & Slezak 2008; Jaikengkit 2004) and that a larger, more functionally diverse group can increase creativity (Brunninge et al. 2007:298) . This could balance the dominant influence of management with concentrated equity holdings.
The work of Jaikengit (2004) on Thai financial institutions reveals two interesting factors of corporate governance as ex ante early warning prediction of financial distress. These two factors are: (1) board independence and (2) ownership structure, as shown in Figure 2 .
Jaikengit's (2004) findings lend support to an argument that for privately owned firms in the ZOI a number of characteristics exist, namely, high concentration of equity holders in management positions may result in delayed cognition of financial distress with delayed action to alleviate the distressed position. It also follows that contrary to what corporate governance theory suggests, for privately owned firms in the ZOI, agency cost represented by board size, board independence is unlikely to bring about early management cognition of distress and preserve firm value. Furthermore, the likelihood of a smaller board, limited board independence and increased likelihood of CEO duality will limit the influence that the board has on risky decisions of management; thus, the board composition of private firms in distress is unlikely to act as early stimulus for management http://www.sajesbm.co.za Open Access cognition of distress which, furthermore, is unlikely to limit the cost of cognition delay.
These characteristics can be represented in the conceptual model and hypotheses, as shown in Figure 3 . Figure 3 shows the main hypotheses of this research, namely:
In the ZOI, a correlation exists between the fraction of equity owned by management and the turnaround boundary value of the firm.
H2:
This set of hypotheses deals with the relationship between the individual variables collectively referred to as board composition and the variable turnaround boundary value of the firm.
H2 A : A positive correlation exists between total number of directors on the board and the turnaround boundary value of the firm.
H2 B : A positive correlation exists between total number of independent directors on the board and the turnaround boundary value of the firm.
H2 C : A negative correlation exists between CEO duality and the turnaround boundary value of the firm. In other words, when a firm is in the ZOI, the greater the occurrence of CEO duality, the lower the turnaround boundary value of the firm.
Research methodology
In keeping with previous research in this field (Altman 1968 http://www.sajesbm.co.za Open Access strength of relationship between the variable described as the turnaround boundary value of the firm and the variables: (H1) the fraction of equity owned by management and (H2) the variables described collectively as board composition.
Sample
The sample, shown in Table 1 , consisted of data gathered for 127 cases of companies that had commenced with business rescue proceedings. The data were sourced from official business rescue documents, company records, business rescue plans, minutes of creditors' meetings and legal affidavits.
For companies in business rescue the relevant financial reports are available in at least two places: (1) as part of the background presented at the first meeting of creditors and distributed to affected parties in advance of the meeting or as part of the minutes of the meeting, and (2) as part of the financial information contained in any published business rescue plan (Pretorius & Rosslyn-Smith 2014) as required in Chapter 6, Section 150 (1) (a) of the South African Companies Act.
As there is no comprehensive database of business rescue information to which a researcher can turn, to draw a sample using strict random sampling techniques would not have been successful. However, it was possible to achieve a purposive sample by approaching various commercial entities who are exposed to, and engage regularly with distressed businesses, and are included as an affected party as defined in Chapter 6 of the new Companies Act. These include, but are not limited to, the following: providers of credit insurance: (1) Credit Guarantee, 3 (2) Marsh 4 and (3) Lombard. 5 Providers of finance, which, in this case, are the large banks operating in South Africa. Academics doing research in this field who were willing to participate, with CIPC as the regulatory authority, as well as the Turnaround Management Association members and business rescue practitioners.
These entities were approached and were requested to share randomly selected copies of business rescue plans on a confidential basis.
The first step in extracting the data was to interrogate the contents of each case to ensure that the data in respect of each of the variables in the research model could be extracted. Each case was also interrogated to ensure that only privately owned companies were included in the final sample. No attempt was made to classify the cases by industry. However, at least 28 different types of businesses were identified, including but not limited to, retail, wholesale, manufacturing, services, automotive, transport, mining, restaurant, warehousing and transport.
The empirical findings are presented next in the form of descriptive statistics and test of association for each hypothesis. This is followed by a discussion of the findings.
Findings
The descriptive statistics in Table 2 are for the variables depicted in the conceptual research model (Figure 3) . The demographics for the sample analysed are presented thereafter.
It has been argued that where management owns a significant portion of equity in a firm, they may see the firm as existing for their own utility maximisation exclusively. Such management may thus frame decisions such that these decisions are not aligned with the best interests of the firm (Wiseman & Gomez-Mejia 1998) . In addition, when faced with the prospect of loss they may become risk seeking (Kahneman & Tversky 1979; Tversky & Kahneman 1981) . For these reasons, the fraction of equity owned by management has been included as a variable in the conceptual research model. The mean fraction of equity owned by management in the sample was 0.9381, with S = 0.194 (Table 2 ).
Board size has been shown in previous research to correlate with the incidence of distress (Jaikengkit 2004) . Board diversity has also been shown to be associated with the prevention of distress (Abatecola et al. 2011; Fich & Slezak 2008; Jaikengkit 2004) , and it is logical that board diversity can only occur if there is more than one director on the board. Therefore, the measure of total number of directors has been included as a variable in this research. The mean of total directors in the sample was 1.91, with a standard deviation of S = 1.2 (Table 2) .
Previous research has identified board independence as playing a significant role in the avoidance of financial distress (Abatecola et al. 2011; Fich & Slezak 2008; Jaikengkit 2004) and in the incidence of successful turnarounds (Trahms et al. 2013) . The mean number of independent directors in the sample was 0.0198, with a standard deviation of S = 0.196 (Table 2 ).
The most widely accepted corporate governance codes of best practice support the view that independence and http://www.sajesbm.co.za Open Access diversity of a board is enhanced by the appointment of an independent non-executive chairperson. The existence of CEO duality was also identified by Jaikengkit (2004) as a significant feature of financial distress.
Chief executive officer duality is a dichotomous categorical variable where the existence of CEO duality was coded as a 1 and where the CEO and chairperson roles were held by separate people was coded as a 2. Chief executive officer duality existed in 102 cases (98.1%) and there were only two cases (1.9%) where it did not exist. The result is shown in Table 3 , and to illustrate the point that the existence of CEO duality is a predominant feature of the sample of private firms in the ZOI.
The variables 'current assets' and 'current liabilities' for the sample allowed consideration of the aggregate liquidity position of the sample, as shown in Figure 4 . Figure 4 shows a total of R2.6 billion for the sample's aggregated current liabilities against a total of R1.1bn for the sample's aggregated current assets with a resultant liquidity shortfall of R1.5bn for the sample. It is obvious that, at an aggregate level, the firms in the sample used for this research would be unable to meet their short-term debt requirements Figure 5 shows that, for the sample studied, the sum of total liabilities for all 104 cases was R4.8bn and the sum of tangible assets was R2.8bn. The resulting shortfall of tangible assets to cover total liabilities was R2.0bn. Thus, at an aggregate level, the firms contained in the sample used for this research may be considered to be functionally insolvent.
Size was included as a control variable and was shown to be significant at the p < 0.01 level with a small correlation of r = 0.261 to the turnaround boundary value variable.
Hypothesis 1
A Pearson's product-moment correlation was run to assess the relationship between the fraction of shareholding owned by management and the turnaround boundary value of the firm. The result was a small correlation of r = 0.081 that was not significant, meaning that the null hypothesis, in the ZOI no correlation exists between the fraction of equity owned by management and the turnaround boundary value of the firm, could not be rejected
Hypothesis 2
This set of hypotheses deals with the relationship between the individual variables collectively referred to as board composition and the variable turnaround boundary value of the firm (see also Figure 3 ).
The Pearson's product-moment correlation assessed the relationship between the board composition (total number of directors, number of independent directors) and the turnaround boundary value of the firm. A Point-Biserial correlation was run between CEO duality and the turnaround boundary value of the firm. The results for each hypothesis are reported below.
Hypothesis 2 A
A positive correlation exists between total number of directors on the board and the turnaround boundary value of the firm.
Results indicate a small, negative correlation that is not significant between total number of directors on the board and the turnaround boundary value of the firm, r = −0.117, p > 0.05. Thus, the null hypothesis, that in the ZOI, no relationship exists between the total number of directors and the turnaround boundary value of the firm, cannot be rejected.
Hypothesis 2 B
A positive correlation exists between total number of independent directors on the board and the turnaround boundary value of the firm.
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Value Rands (R) Results indicate a very small, positive correlation that is not statistically significant between total number of independent directors on the board and the turnaround boundary value of the firm, r = 0.014, p > 0.05. Thus, the null hypothesis, that in the ZOI, no relationship exists between the total number of directors and the turnaround boundary value of the firm, could not be rejected.
Hypothesis 2 C
A negative correlation exists between CEO duality and the turnaround boundary value of the firm. In other words, when a firm is in the ZOI, the greater the occurrence of CEO duality, the lower the turnaround boundary value of the firm.
A Point-Biserial correlation showed the relationship between CEO duality and the turnaround boundary value of the firm.
There was a small probability of correlation between CEO duality and the turnaround boundary value of the firm. It was statistically not significant r pb (104) = 0.014. One cannot, therefore, reject the null hypothesis, stating that no relationship exists between CEO duality and the turnaround boundary value of the firm.
Discussion
This paper opened by noting the observation of Gopinath (1991) , who maintained that the first step in arresting decline and preventing failure was for management to recognise and admit that there was a problem. The crosssectional research done in this study was founded on the premise that the formal filing for legal protection under a business rescue regime is evidence that recognition of a problem within a firm had taken place. Furthermore, it is evidence that management had admitted there was a problem. It is also a signal that at least some stakeholders believe that a turnaround may be possible. Thus, the filing for formal and legally protected turnaround serves to mark a boundary between decline and possible turnaround.
This boundary may not be the same as the boundary between financial wellness and financial distress. So, in reality, a firm that has entered the 'zone of insolvency' will have crossed this first boundary ('distress'), albeit an imprecisely defined boundary (Barondes et al. 2007) , before it reaches the boundary between 'decline' and possible 'turnaround'.
Thus, it may be argued that even though the zone between the two boundaries falls within the ZOI it is also somewhat of a 'no-man's land'. It is an observation of the researcher that this 'no-man's land' may be characterised by low visibility, apparently risky decisions and inadequate oversight. Indicative of this observation is the fact that 13% (17 of the initial cases) had to be excluded from analysis in this research because of incomplete or incomprehensible financial data.
The notion of two boundaries (ZOI and turnaround) is shown as an idealised 6 concept in Figure 6 . Delay in cognition by management, as argued by Panicker and Manimala (2015) , is likely to see a firm's distress worsening and the turnaround potential eroded. This inertia and resistance to change, as identified by Brunninge et al. (2007) , is likely to result in cognition of distress (the first step required for a turnaround) only occurring at some time after the onset of financial distress. Hence, the argument that for firms in financial distress and attempting a turnaround, there are likely to be two boundaries that exist within the ZOI, namely, (1) the ZOI boundary and (2) the turnaround boundary, which occur at some time after the onset of distress and once management has recognised and accepted the distressed position.
Given that the success of business rescue is shown by prior research to be less than 10% (Pretorius 2015) , it follows that many firms that enter the ZOI will not follow the idealised improvement beyond the turnaround boundary, as shown in Figure 6 .
The mean value of tangible assets as a ratio of face value of debt for the sample in this research is 0.6411 (Table 2 ). In other words only 64.1% of the face value of debt (liabilities) is covered by the total tangible asset value. It may be argued that the ZOI may commence when the value of a firm's tangible assets is R1.00 lower than the face value of debt. This view is aligned with the solvency test which is simply carried out by assessing whether a firm's assets are greater or less than a firm's liabilities. Using this assessment the firms in this research are significantly beyond the insolvency threshold. Both the aggregate liquidity ( Figure 3 ) and solvency ( Figure 4 ) results for firms in this sample also support this conclusion and the contention that the firms' turnaround boundary value is significantly lower than the firms' likely value at the commencment of the ZOI. In this research, the tangible asset value versus face value of debt 6.The notion of an 'idealised concept' is borrowed from scientific (physics) research; only by creating fictitious, ideal entities and then descending from them by means of experiment and approximation to the 'roughness of experience' is it possible to combine mathematics and reality (Coniglione 2004) . http://www.sajesbm.co.za
Open Access assessment was done at that point in time when each firm in the sample was placed into business rescue and it may be argued that cognition by management had occurred. Thus, by extension it may be true to say that the turnaround boundary for the firms in this research was located where the mean value of tangible assets was only 64.1% of the face value of debt. Thus, if the ZOI boundary is where the value of tangible assets equals the face value of debt (total liabilities), then it is also true to say that at least a further 35.9% of the firms' net asset value was eroded before the turnaround boundary was reached.
Prior research shows that the main reasons firms file for business rescue are creditor pressure and profitability problems (Pretorius 2015) . This supports the view of this research that management holds on desperately for far too long before taking decisive action, which results in a very weak solvency and liquidity position. Furthermore, it suggests that any firm responding to external pressure and seeking legal protection via a formal turnaround process is probably a result of management making a 'last gasp' attempt at a turnaround. The mean turnaround boundary value of the firms in this sample was 0.6411 (Table 2 ) which supports the view that management has held on for far too long before taking decisive turnaround action and may be viewed as crossing the turnaround boundary.
The 64.1% mean turnaround boundary value of the firms in this research is comparable to findings published by Davydenko (2012) , who determined the average level of the 'value-based default boundary' was 66% of the face value of debt. The 'value-based default boundary' to which he refers is the market value of the firm's assets (Davydenko 2012) . This also suggests that perhaps cognition and hence crossing the turnaround boundary may only happen as a result of impending default or as an attempt to stave off the consequences of default.
The value attached to tangible assets is likely to be overly optimistic, as a result of information asymmetry and biased reporting on the part of management (Smudde & Courtright 2011) . On the open market, the value is likely to be significantly lower than the reported value. So, the 64.1% coverage may be considered as conservative (generous). This further supports the argument that, on average, the sample firms in this research were already desperately insolvent before decisive action was taken. Informal personal discussions 7 with business rescue practitioners, turnaround professionals and bankers revealed that the true market value of a distressed firm's assets may be as little as 10% or 20% of the value reported in the company's records.
These large shortfall statistics suggest that incumbent management simply held on for far too long. A potential explanation for this could be (1) lack of management cognition of the problem, which is consistent with the views of Smudde and Courtright (2011) or (2) cognition had taken place but the fact that management owns 93.8 % of the equity leads them to become risk seeking when faced with the prospect of loss as described by Kahneman and Tversky (1979) and Fich and Slezak (2008) .
The first reason (cognition) may be as a result of fixed mental models (Combe & Carrington 2015) or management bias (Abatecola et al. 2011; Rockwell 2016) . This may further support the contention that existence of management inertia is a noteworthy contributor to organisational failure.
As for management becoming risk seeking, it appears impossible for a definitive conclusion to be formed in respect of specific cases. However, based on the evidence, it seems that, at the aggregate level, firms are desperately insolvent and support the view that once a firm is in the ZOI but has not commenced a formal turnaround process, the risk resulting from management decisions is carried by creditors.
Conclusion
The mean turnaround boundary value of the firms in this sample at 64.1% is very close to the average level of the 'value-based default boundary' of 66% of the face value of debt as identified by Davydenko (2012) .
It can be speculated that this may be because the owners of firms, managed by a controlling owner(s), value the firm as equal to the personal utility that the firm provides them (Schulze et al. 2003) . It follows, therefore, that controlling owners may not manage the firm in the firm's own best interest but in their own personal interest which may result in a degree of anxiety on the owners' part, particularly when 7.To respect confidentiality, the names and organisations of the individuals with whom the researcher had personal discussions are excluded from the reference list. It may be argued that such management is more oriented towards protecting their personal utility position than serving the interests of the company. Therefore, for private firms that cross the boundary of distress and enter the ZOI, it would be advisable for creditors, particularly those that are unsecured, to take swift and bold action.
The sample firms studied in this research had a mean of 93.8% of the firm's equity owned by management. This indicates that for private firms within the ZOI there is unlikely to be a separation of ownership and authority, which is the predominant underlying requirement for most corporate governance theory. The lack of correlation between external funding and board composition also suggests that funders do not place much reliance on board size and independence as credit risk mitigation mechanisms.
Limitations and further research
Three possible limitations have been identified for this research. They are sample definition, geography and the possibility of information asymmetry.
It is possible for management to recognise the existence of financial distress and to effect a turnaround without the company having entered formal and legally protected business rescue. Companies having these characteristics between the period of 1 May 2011 and 30 June 2016 will have been omitted from the sample drawn in this research. This article argued that asymmetry of information relating to any individual firm exists. Furthermore, 17 individual cases (13% of the total sample) drawn in the original sample for this research were rejected for analysis on the grounds of incomplete or incomprehensible information. Consequently, it is possible that information in respect of other private firms may be biased or otherwise inaccurate.
Further research
The mean turnaround boundary value of the firms in this sample (0.6411) considers only total liabilities, which may obscure: (1) the different outcomes that could be experienced by secured and unsecured creditors and (2) the weighting that shareholder loans has on management decision-making.
The security that any creditor has is likely to influence their actions and any shortfall of total tangible assets over total liabilities, which in this research sample is likely to be a minimum of 35.9%, will be carried in predominance by the unsecured creditors. Hence, an understanding of the likely differences for secured and unsecured creditors would be valuable. Similarly, the personal risk of loss that shareholders face through their shareholders' loans and the possibility that shareholders may have provided personal surety to creditors could see the decision-making dynamics shift in favour of personal interests and away from what may be in the interest of the firm.
